Introduction: Several prognostic factors have been identified to predict the outcome of patients with Chronic lymphocytic leukemia(CLL), but only a few studies investigated more markers together. To predict the time to first treatment (TFT) we integrated the data of traditional staging system, cytogenetic aberrations, and mutational status of immunoglobulin heavy chain variable region (IGHV) in Chronic lymphocytic leukemia-Internationa Prognostic Index(CLL-IPI).
INTRODUCTION
Chronic lymphocytic leukemia (CLL) is the most common type of adult leukemia in Western countries. In Macedonia, with the aging of the population and the increasingly westernized lifestyle, the incidence rate is increasing year by year. The median survival of CLL patients is approximately 10 years, but the prognosis of different patients is highly heterogeneous. One group of patients can implement the "watch and waiting" strategy and have no treatment indication for life, but one third of the patients need treatment at the time of diagnosis, and only few patients turn into invasive lymphoma with a very poor prognosis. The traditional clinical staging systems Rai and Binet, based only on physical examination and laboratory findings do not include new implemented prognostic markers like TP53 deletion and immunoglobulin heavy chain variable region (IGHV) genes. Mutation status of IGHV and molecular markers have strong prognostic significance of CLL. Understanding the biology of the disease, most patients are at the early stage of diagnosis at the time of diagnosis, so the prognosis of patients with Rai and Binet clinical judgment system has become incomplete. Therefore, a new prognostic system is needed for accurate prognostic stratification of CLL.
The international group of researchers conducted a literature search for phase II and phase III clinical trials of CLL published in a pediod of time from January 1. 1950 to December 31. 2010, including eight prospective trials in their analyses. In total, the studies included 3.473 treatment-naïve patients at both early and advanced CLL stages (median age, 61 years; range, 27-86 years) from France, Germany, Poland, the United Kingdom, and the United States. Patients were followed for a median of 80 months (1).
The researchers externally validated the model in two additional datasets: a cohort from the Mayo Clinic in Rochester, Minnesota (n=838), and the SCALE Scandinavian population-based case-control study (n=416). Mean patient age in these cohorts was 62 years (range = 25-89 years), and these patients were followed for a median of 63 months (1) . We conducted this study, to validate the prognostic value of chronic lymphocytic leukemia-international prognostic index (CLL-IPI) for Macedonian CLL patients.
MATERIAL AND METHODS

Patients and specimens
The study was set up as retrospective and involved 75 patients with CLL diagnosed and treated at the University Clinic for Hematology for a period of for a period of time from January 2011 to January 2018. The median follow-up was 36 months (1-72 months). The study was conducted at the University Clinic for Hematology in Skopje.
The diagnosis of patients with CLL was set according to the recommendations of the International Working Group on CLL (IWCLL)(2). Multivariate analysis indicated that del 17p (P< 0.00874) was independent prognostic factors of TFS (figure4). 
DISCUSION
CLL is a diverse disease with a median survival of about 10 years, but the prognosis varies widely among patients. In the past nearly 40 years the two clinical staging systems of Rai and Binet are used to evaluate the prognosis of patients. Though, these two systems are based on physical examination and laboratory analysis. Development of science with the expansion of disease alertness, new prognostic and predictor factors are discovered. IGHV gene mutation, combined with del (17p) and/or TP53 are the strongest prognostic and predictor factors. Next generation sequencing revealed some new mutation like NOTCH1 mutation, SF3B1 mutation, BIRC3 mutation, MYD88 mutation which are all associated with prognosis of CLL (4) .Parallel to diagnostic development, the treatment model enters the era of immunochemotherapy or even the new drug era from the age of alkylating agents, the survival prognosis of CLL patients also changes(5). Consequently, the two old clinical staging systems of Rai and Binet have been suppressed and clinician needs a new scoring system for risk stratification of CLL patients.
The CLL-IPI scoring system includes prognostic markers such as clinical features, cytogenetics, and molecular mutations, TP53 deletion and/or mutation, IGHV gene mutation status, B2Microglobulin, clinical stage, and age. CLL-IPI scoring system defines a weighted risk score for each prognostic factor, more exact risk stratification of CLL. For the low-risk, intermediate-risk, high-risk and high-risk groups, the 5-year survival rates were 93.2%, 79.3%, 63.3%, and 23.3%, respectively. Other authors like Pflug et al (6) and Rossi et al (7) proposed other prognostic scoring systems, with laboratory analysis thymidine kinase (TK1) and with the absence of clinical features such as age and staging. New CLL-IPI scoring system it is recommend the as a new prognostic score system by American NCCN and IW CLL. Consequently, this study aimed to verify whether the CLL-IPI scoring system in the Macedonian population has the same risk stratification and prognostic inferences.
This study included 75 treatment -naïve patients with CLL who were diagnosed in University clinic for hematology. The majority of patients included in the study had no treatment indication, with a high proportion of Binet A patients. According to presence of 17p deletion a few patients has the mutation distributed in very high CLL IPI risk group.
This data correlate with high awareness of CLL disease and patients are diagnosed at early stage of the disease. Therefore, the proportion of patients in the low-risk group stratified by the CLL-IPI scoring system was equal like the other Western countries.
The TFS time of the whole group was between 5.8-7.9months. The TFS time of the patients in the very high-risk group was similar to that in the West Europe, suggesting that the TFS time of these patients was extremely short. The clinical need to closely observe and timely judge the timing of starting treatment, CLL-IPI scoring system can also screen out patients who really need treatment.
Multivariate analysis showed that 17p deletion is independent adverse prognostic factors affecting patients with TFS.
The CLL-IPI scoring system has been gradually applied in clinical practice (8, 9) . The controlling significance of the CLL-IPI scoring system for TFS is not affected by the treatment approach, but whether it can still have a good guiding significance for OS, and the patient data to be included in the new drug treatment is demonstrated.
CONCLUSION
CLL-IPI is the powerful tool for risk stratification in Macedonian CLL patients and this system also provided treatment recommendations for the different patient risk subgroup. Though, it is unknown how newly developed CLL therapies and newly identified molecular mutations would be incorporated into this revised staging system.
